Sensitive, simple and rapid spectrofluorimetric and spectrophotometric methods were developed for the determination of Irbesartan (IRB) and Bisoprolol hemifumarate (BPH) in their tablets dosage form. Both methodologies are based on charge transfer reaction between the studied drugs and 7-Chloro-4-nitrobenzen-2-oxa-1, 3-diazole NBD-Cl. The developed orange products were measured in the appropriate solvent fluorometrically at 534 and 538 nm after excitation at 465 and 470 nm for IRB and BPH, respectively. The fluorescence-concentration plots were rectilinear over the range of 2.5-8 μg/mL for IRB and 6-16 μg/mL for BPH with lower detection limits of 0.18 and 0.39 μg/mL and a lower quantification limit of 0.55 and 1.17 μg/mL for IRB and BPH, respectively. The spectrophotometric method is based on measuring the orange colored products which were developed upon charge transfer complex formation between the studied drugs and (NBD-Cl) in organic media. This showed absorption maxima at 476 nm and 479 nm for IRB and BPH, respectively. The absorbance-concentration plots were rectilinear over the range of 20-90 μg/mL for IRB and 40-160 μg/mL for BPH with lower detection limits of 1.37 and 3.98 μg/mL and lower quantification limits of 4.17 and 12.06 μg/mL for IRB and BPH, respectively. Both methods were successfully applied to the analysis of the two selected drugs.
Introduction
Irbesartan (IRB) (Fig.1a) HPLC method. HPLC methods have been also described for determination of IRB [4] [5] [6] . In addition, hydrophilic interaction liquid chromatographic (HILIC) 7 and stability indicating HPTLC methods 8 have been described for its determination. Literature reported many spectrophotometric methods [9] [10] [11] for determination of IRB including simultaneous spectrophotometry 12 and derivative spectrophotometry 13 . Also, different voltametric methods have been reported for determination of IRB 14, 15 .
Bisoprolol hemifumarate (BPH) (Fig.1b) HPLC methods have been applied in the determination of BPH 16, 17 .
Other techniques have been applied for determination of the drug such as GC-MS 18 and HPTLC 19 . Many spectrophotometric methods have been investigated for determination of BPH [20] [21] [22] . Potentiometric 23 and voltammetric 24 methods were described for determination of BPH in pharmaceutical preparation.
7-Chloro-4-nitrobenzen-2-oxa-1, 3-diazole (NBD-Cl), is a highly sensitive chromogenic and fluorogenic reaagent used for determination of many amino-group containing drugs [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] .
UK Journal of Pharmaceutical and Biosciences
Available at www.ukjpb.com ISSN: 2347-9442 A B
Fig. 1: Chemical structures of the analytes A -Irbesartan; B -Bisoprolol hemifumarate
The current study aimed to develop and validate simple, rapid and sensitive spectrofluorimetric and spectrophotometric methods for the independent determination of IRB and BPH utilizing their charge transfer complex formation with NBD-Cl in organic media. The new methods could be applied successfully to the determination of the examined drugs in their dosage formulations.
Materials and Methods

Materials, Reagents and Pharmaceutical preparations
All solvents and reagents were of analytical grade and double distilled water was used throughout the work. IRB was obtained from 
Instrumentation
All of the spectrophotometric measurements were carried out using a Shimadzu UV-1800 with matched 1 cm quartz cells (Japan).
Fluorescence measurements were taken on a PerkinElmer LS45 fluorescence spectrophotometer equipped with a pulsed xenon lamp and 10 mm matched quartz cells (Liantrisant,UK). 
NBD-Cl
It was prepared as 0.1% W/V solution in 10 mL of methanol in 100 mL volumetric flask and the volume then completed to 100 mL with the same solvent.
Construction of calibration curves
Spectrophotometric method 36
Aliquots of standard solutions, ranging from 0.2 to 0.9 and 0.1 to 0.45 mL of IRB and BPH, respectively, were transferred into a series of 10 mL volumetric flasks. To each volumetric flask a specific volume of NBD-Cl (0.1%, W/V) was added. The volumes were completed to 5 mL with acetonitrile. The contents were heated in water bath at 93 o C for the specified times. After cooling, the mixture was diluted to 10 mL with acetonitrile and methanol for IRB and BPH, respectively. The absorbance of the colored solutions was measured at 476 and 479 for IRB and BPH, respectively against the reagent blank treated similarly ( Fig. 2 and 3 ). 37 1 mL of the final products obtained after the spectrophotometric measurement was diluted to 10 mL with methanol for both drugs.
Spectrofluorimetric method
The fluorescence intensities of the products were measured at 538 
Concor ® tablets
Weigh and finely powder 20 tablets. Extract an accurately weighed portion of the powder equivalent to about 100 mg of Bisoprolol base with 10 mL of distilled water by occasional shaking for 15 minutes.
After filtration of the mixture in a 25 mL calibrated flask, take the filtrate and washing and dilute to 25 mL with the same solvent.
Transfer the drug salt solution to 60 mL separating funnel and add 5 mL of saturated NaOH. Shake well and extract the contents of the funnel with CH 2 Cl 2 (2 x 10 mL). The extract was dried over anhydrous Na 2 SO 4 and filtered. The volume was completed to the mark with CH 2 Cl 2 in 25 mL volumetric flask. Investigations were carried out to establish the most favorable conditions for the charge transfer formation.
Results and Discussion
Strategy of the present work
Method optimization and development
Different variables affecting the reaction were studied.
Effect of reagent concentration and volume
The effect of reagent concentration was studied. Highest constant absorbance was obtained on using 2 and 3 mL of NBD-Cl (0.1% w/v) for IRB and BPH, respectively (Fig. 6 ).
Effect of diluting solvents
Several organic solvents i.e. methanol, ethanol, acetone, chloroform and acetonitrile were investigated. Acetonitrile was found to be the best solvent for IRB whereas methanol was found to be optimum for BPH and to give the highest absorbance.
Effect of time and temperature
After following the color development from ambient temperature 25 °C to 95 °C the optimum reaction time was determined. Complete color development was attained in water bath of 93 °C after 20 and 15 minutes for IRB and BPH, respectively ( Fig. 7 and 8 ).
Linearity
By plotting absorbance versus concentration standard, calibration curves were constructed. Conformity with Beer's law was evident across the concentration range cited in (tables 1-4). The linear regression equations, molar absorptivity and Sandell's sensitivity for each method were listed in the same tables. Standard deviation, relative standard deviation, variance and standard error were also calculated.
Stoichiometric ratio and mechanism of reaction
The composition of the charge transfer complex was studied by Job's method of continuous variation 44 . The obtained results showed that the composition of charge transfer complexes was (1:1) (drug: reagent) for both drugs ( Fig. 9 and 10 *A= a+b C, where C = concentration of drug in μg/mL; A = absorbance, a = intercept, b = slope
Sensitivity
The limits of detection (LOD) and quantification (LOQ) which indicate the sensitivity of the method were determined. The results show that the described methods were sensitive (tables 2 and 4). 
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